Lilac sage (Whorled sage), as one of the medicinal plants chosen as perspective for the recultivation of fl owering meadows in the Czech Republic, was studied for the variability of its morphological charac ters, seed quality and content of essential oil. Seven particular populations of this genus were studied in the Czech Republic and there were found statistically signifi cant diff erences in morphological characters (height and width of plants, length and width of leaves and length of infl orescences) but not in the content of the essential oil. Studied populations reached only between 0.028 and 0.072% of essential oil in dry mass and also the quality of seeds was found very low (germination between 0-52%) in the seeds from natural localities but this fact could be infl uenced by testing method.
Medicinal plants are important components of fl owering meadows. They help to create the charac ter of a landscape, make an aesthetic impression and they are also important nutrition components for pasture animals. For the recultivation of natural fl owering meadows, it is necessary to use complete mixtures of grass and dicotyledonous plants. Of course there are some specifi c requests for the species used: they should be relatively easily re pro duci ble (low cost seeds), not too aggressive (oppressing other species), they should have a good germination and/or emergence rate, they should not be toxic for animals and they should be reasonable to maintain (not too exacting in their care). Together with these necessary requirements, a fl owering meadow that has been successfully revitalised should preclude a risk of decreasing the natural biodiversity of such meadow phytocenoses. Therefore especially autochthonous (it means material originating on site) plants should be used (ŠRÁMEK et al., 2001) but usual ly it is diffi cult to manage or it is very expensive. On the other hand only detail knowledge of variability and biodiversity of plants native in large area can enable its using in allochthonous localities.
Salvia verticillata (Lilac sage, Whorled clary) was chosen by the employers of Czech protected landscape areas as one of the perspective medicinal plants for the recultivation of natural meadows. The evaluation of plants from diff erent population and study of the morphological characters va ria bili ty, pharmaceutically active substances content and the seed quality was the main goal of the project. The selection of the genotypes perspective usable in the pharmaceutical industry was the accessory goal.
Salvia verticillata L. is a perennial growing in grasslands, on sunny slopes, in fallow areas and railway stations in south and south-east Europe, Caucasus, west Siberia, north Iran, Syria and Asia Minor but it is also naturalized in Central Europe. It has stems up to 80 cm high, erect and o en hairy. Leaves are simple or lyrate, petiolate, ovate-triangular. Verticillasters are with 8-30 fl owers, calyx is with glandular hairs and corolla has a lilac-blue colour (TU-TIN et al., 1972; ŠTĚPÁNKOVÁ, 2000; HANELT et al., 2001 ). The drug contains especially essential oils, fl avonoids and tannins but it is not used in offi cial medicine (it is not mentioned in the Czech pharmacopeia) or in traditional medicine. Nevertheless, a pharmaceutical use of the fl owering tops is possible and its medicinal eff ect is expected to be similar to Salvia offi cinalis L. -to treat the symptoms of gastrointestinal disturbance, in mouthwashes for oral hygiene (ULUBELEN, TOPCU; 1989; BRUNETON, 1995; KRSTIC et al., 2007) . It is richly melliferous (PURGAR, HULINA; 2007) and it is one of the perspective species for the founding of fl owering meadows (BĄBA, 2004) . The content of essential oil was analysed in a mixed sample from each group of plants and each group was analysed separately. All the plant samples from the fi eld nursery were prepared in the same way: the stems, in full fl owering stage, were harvested by hand, dried in a temperature lower than 35 °C (drying house with controlled air circulation) and ground by a laboratory homogenizer. Each sample representing the locality was a mixture of all the plants of the group. The content of essential oil was then measured gravimetrically by hydrodistillation (Composite authors 1987). Two repetitions of measurement were used in each sample.
MATERIALS AND METHODS
Statistical evaluation of the obtained data was done by ANOVA, one-factor analysis of variance with level of importance α = 0.05, resp. 0.01. 
RESULTS
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( 1 ) n n n n n n Testing of seed quality did not bring satisfactory results. Especially in 2004 the results were very bad -three of six tested seed samples did not germinate at all and other three achieved only 4-16% germinable seeds (Fig. 1) . In 2005, when at least one seed had germinated in each sample, the seeds from locality Bílé Karpaty Mts. -Březová achieve the germination 52% which was the best obtained score at all. The most intensive grow of seedlings was found in 5 th -7 th day of test. The content of essential oil was found only between 0.028 and 0.072% of dry mass (0.063% in avera ge) in our plants. All these results (Tab. IX) are so equal that no statistically signifi cant diff erences were proved between samples from individual localities in the Czech Republic (signifi cance level α = 0.05: F critical value = 2.70; F value = 0.97) and also no statistically signifi cant diff erences were found between results in years 2006 and 2007 (signifi cance level α = 0.05: F critical value = 4.30; F value = 1.79) in our experiment.
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DISCUSSION
According to the literature, the height of stems should be up to 80 cm (TUTIN et al., 1972) ; another source shows height as (20-)30-90(-100) cm (ŠTĚ-PÁNKOVÁ, 2000). Our plants, in fi eld conditions, nevertheless got plant heights between 31-114 cm which makes good the hypothesis that fi eld conditions support the spreading of plants. Leaf length in botanical literature is described as (4-)6-9(-12) cm long leaf blade and (3-)6-10(-15) cm long leaf petio le (ŠTĚPÁNKOVÁ, 2000) and these data are in accordance with our measurements where leaves were 8-33.5 cm long. Big diff erences were however found in leaf width. According to ŠTĚPÁNKOVÁ (2000) the leaf blade is (3-)5-7(-9) cm wide but our plants in the fi eld had signifi cantly wider leaves -up to 18 cm. Big diff erences in the length of infl orescences (16-81 cm), which were always measured as a length of primary infl orescence from fi rst branching to the top, are probably connected with common growing potency of studied plants. Unfortunately, it was not possible to compare this characteristic with literature data. Our laboratory results of seed germination, which were set between 0-52% depending on locality of origin and harvesting year, are not very satisfactory with a view to using for fl owering meadows recultivation. On the other hand there are some possible explanations for such low score. First of all it is necessary to stress the wild character of Salvia verticillata species. It was frequently proved that wild forms of cultivated crops as well as wild species in itself have a lower germination capacity compare to crop plants because the genetically controlled dormancy of seeds (HITCHMOUGH et al., 2000 , HO-ROVITZ et al., 1975 , LADIZINSKY, 1998 . From this point of view it is not surprising that Salvia pratensis as a comparable species (no any information about germination of Salvia verticillata was found in literature) show maximal germination only 3% (MAGYAR et al., 2004) , 18% (BLÁHA, POKOVÁ; 2009) or 37% (STAMPFLI, ZEITER; 1999) even in using of diff erent seed pre-treatments and/or germination conditions. The best germination ability of Salvia pratensis -77% -was gained on non-stratifi ed seeds in darkness and temperature fl uctuation 15/22 °C (ZHANG et al., 2000) . Our results of course could be in fl uen ced by only small number of seeds in the samples and better results should be expected also with stra ti fi ca tion treatment (3-7 days are seeds placed on wet fi lter paper in the temperature 6-8 °C and darkness) which is recommended in the newest ISTA handbook (DU-COURNAU et al., 2008) . The study of Salvia verticillata germination ability is planned for following ex pe riments with the plants coming from original localities. KRSTIC et al. (2006) present that the essential oil content ranged from 0.40% to 0.42% of dry mass in Salvia verticillata in Serbia. Our plants, however, reached only between 0.028 and 0.072% of dry mass which is extremely low compared to samples from Serbia. Of course this situation is strongly infl uenced by diff erent climatic and soil conditions in both countries but the diff erences are too large for such an explanation on its own and we have to reason also about extremely diff erent genotypes. The content of essential oil is quite low compared to other sage species but its composition could be interesting for example for the production of herbal pesticides (PAVELA, NEUGEBAUEROVÁ; .
SUMMARY
Salvia verticillata L. is a surprisingly poorly studied species in the Czech Republic as well as abroadonly a few publications can be found about its variability. Thanks to its positive properties it is recommended as a perspective genus for the recultivation of regional fl owering meadows and further study of this genus is advisable. The fi eld nursery was found in Olomouc in 2004 using the plants removed from 7 original localities in four protected landscape areas of the Czech Republic. Selected morphological characters and its variability were studied at these plants in 2006 and 2007 . Also the content of essential oils was simultaneously determined in the dry fl owering tops and germination of the seeds obtained at the original localities in 2004 and 2005. The evaluation of morphological characters proved, that the plants in the fi eld nursery are 31-114 cm high and 40-186 cm width, leaves are 8-33.5 cm long and 4-18 cm width and terminal infl orescences 16-81 cm long. Even two years of fi eld cultivation in the identical conditions did not overturn plant natural background and there were found statistically signifi cant diff erences between plants from different original localities as well as from individual protected landscape areas in all evaluated characters. Laboratory tests proved the germination of seeds from original localities only 0-52%. These results signifi cantly diff er with a view to individual seed origin as well as to seed harvesting year. With regard to capital intensity such a result seems to be not very satisfactory but of course this is just a preliminary result and quality of Salvia verticillata seeds will be henceforth studied. The positive infl uence of previous stratifi cation or other pre-seeding treatment to the seed germination can be expected. Czech origin populations contain between 0.028-0.072% of essential oil in dry fl owering tops. In comparison with other Salvia species this content is very low and possible pharmaceutical utilization is possible to recommend only in the view to high effi ciency of some essential oil compounds. Při hodnocení morfologických znaků bylo zjištěno, že rostliny v polní školce dosahovaly výšky 31-114 cm a šířky 40-186 cm, u listů byla naměřena délka 8-33,5 cm a šířka 4-18 cm a délka terminálních květenství se pohybovala mezi 16 a 81 cm. I přes dvouleté pěstování v identických podmín-kách polní školky byly u všech morfologických znaků zjištěny statisticky průkazné rozdíly mezi rostlinami z jednotlivých původních lokalit i CHKO. Laboratorní testy prokázaly u semen z původních lokalit klíčivost pouze 0-52 %. Výsledky jednotlivých vzorků se významně liší jak s ohledem na odlišný původ osiva, tak vzhledem k roku sklizně semen. S ohledem na ekonomickou náročnost výroby osiva se takový výsledek jeví jako nepříliš uspokojivý, ale jedná se pouze o předběžný test a kvalita osiva šalvěje přeslenité bude dále studována. Lze předpokládat, že předchozí stratifi kace nebo jiný způsob ošetření osiva před výsevem současné vý-sledky pozitivně ovlivní. Obsah silice byl u sušené kvetoucí natě šalvěje přeslenité zjištěn v rozmezí 0,028 a 0,072 %. Ve srovnání s ostatními druhy šalvěje je tento obsah velmi nízký a případné farmaceutické využití lze doporučit pouze za předpokladu vysoké účinnosti některých siličnatých složek. šalvěj přeslenitá, obsah silice, klíčivost, variabilita, biodiverzita
